Ground-level ozone (O 3 ) levels are nowadays elevated in wide regions of the Earth, causing significant 18 effects on plants that finally lead to suppressed productivity and yield losses. Ethylenediurea (EDU) is a 19 chemical compound which is widely used in research projects as phytoprotectant against O 3 injury. The 20 EDU mode of action remains still unclear, while there are indications that EDU may contribute to plants 21 with nitrogen (N) when the soil is poor in N and the plants have relatively small leaf area. To reveal 22 whether the N content of EDU acts as a fertilizer to plants when the soil is not poor in N and the plants 23
INTRODUCTION
even if the levels decrease in some regions in the coming decades, they will remain potentially (EDU800) and 1600 mg EDU L -1 (EDU1600). Based on prior studies, EDU effectively protects (Agathokleous et al., 2015; Feng et al., 2010; Paoletti et al., 2009) ; this applies to this willow too 169 (Agathokleous et al., 2016c) . The selected concentrations are higher than the threshold for 170 toxicity to sensitive organisms based on a toxicological bioassay with biological standardization 171 (Agathokleous et al., 2016a), as they are two and four times higher than the maximum 172 concentration needed for protection against O 3 injury (Agathokleous, 2017), and cover a wide 173 range that cannot be exceeded in practice; importantly higher concentrations than those we used 174 cannot be sufficiently diluted (Agathokleous et al., 2016a) . 175 EDU was freshly prepared 15-30 minutes prior to each application by continuously stirring and 176 gently warming until full dilution of 100% a.i. EDU in pH 6.5 water (source: William J. temperature was maintained at 25 ℃. The ratio of intercellular to ambient CO 2 concentration 246 (C i :C a ) was also recorded. The A/C i curve (net CO 2 assimilation rate vs. intercellular CO 2 247 concentration) was yielded after exposing the leaf to changing CO 2 levels in the leaf chamber 248 fluorometer in fourteen steps (380, 300, 200, 100, 50, 200, 300, 380, 380, 500, 800, 1000, 1200, 249 1500 μmol mol -1 ) while maintaining photosynthetic active photon flux, temperature and relative 250 humidity constant; the AutoProgram of LI-6400 was used. From the A/C i curve, the maximum 251 rate of carboxylation (Vc max ), net photosynthetic rate at 1500 μmol CO 2 mol -1 (A max ), and 252 maximum rate of electron transport rate (J max ) were estimated using a biochemical model for C 3 253 species (Farquhar et al., 1980; Long and Bernacchi, 2003) . The real EDU treatments were not 254 revealed to the persons who took the fluorescence and photosynthesis measurements, whereas 255 the principal investigator was present, supervising the measurements. Gas exchange and 256 chlorophyll fluorescence were measured in mature sunlit leaves located at the upper level of the 257 crown. 
Biomasses 259
The plants whose growth was measured on 11 September 2016 were harvested the following day, 260 separated into leaves, shoots and stem, and the fresh matter (FM) was measured. The samples 261 were then dried in an air-dry oven at 80 o C air temperature, until a constant dry mass. The dry 262 matter (DM) of each main shoot (including multi-order lateral shoots) and the foliage was 263 measured per each plant. The total shoot matter was calculated by summing the values of all 264 shoots per plant and the total aboveground matter was calculated by summing the foliage matter 265 and shoots matter per plant. The fresh to dry matter ratio (FM/DM) was also calculated per plant.
Data handling & Statistics

267
The threshold for statistical significance was predefined at an α level of 0.05. Gas exchange and 268 chlorophyll fluorescence parameters were measured in one leaf per plant (sampling unit = plant). computation method (Hill and Lewicki, 2006) . Time was the within-subjects factor with 12 286 levels and EDU and Crown level the categorical predictors. When the overall effect of a main 287 factor with more than two levels was significant, Bonferroni post hoc test was followed. SPAD data were statistically analyzed by repeated ANOVA, as described for the leaf N data, but 289 with Time having 3 levels.
290
To explain the biomass results and safely answer the research question, exploratory data analysis 291 was followed. Regression analysis was conducted between the plant leaf area at the beginning of 292 the experiment and the total FM or the total DM at the end of the experiment.
293
For the hypothesis testing of all the response variables, the minimum plant n of each treatment of 294 each variable was 9 and the maximum was 13.
295
MS EXCEL 2010 (Microsoft ©) and STATISTICA v.10 (StatSoft Inc. ©) software were used 296 for data processing and statistics. (Table 1) . 303 It is assumed that pre-treatment plant leaf area was the lowest during the period of EDU 304 treatments because plants had greater plant size and senescence did not initiate at the end of the 305 experiment. Also, it is practically impossible for plants to uptake all the applied EDU into the 306 soil. Based on these assumptions, the maximum applied amount of EDU was 0.20 g (CI: [0.14- 
441
In conclusion, we investigated the potential of high EDU doses to contribute with N and cause 442 toxicity to a fast growing tree species in a fertile soil. No signs justifying N fertilization by EDU 443 throughout the experiment were found. Decreased matter production was observed in EDU-tool. J. Agr. Meteorol. 71, 185-195. doi:10.2480 824 plants treated ten times (9-day interval) with 0 mg EDU L -1 (EDU0), 800 mg EDU L -1 (EDU800) or 1600 mg EDU 825 L -1 (EDU1600). The response variables are net photosynthetic rate (A 380 ), stomatal conductance (gs 380 ), transpiration 826 rate (E 380 ), maximum rate of carboxylation (Vc max ), maximum rate of electron transport rate (J max ), net 827 photosynthetic rate at 1700 μmol CO 2 mol -1 (A max ), maximum PSII quantum yield (F v /F m ) and ratio of intercellular 828 to ambient CO 2 concentration (C i :C a ). Asterisk above the error bar of an EDU800 or EDU1600 mean indicates 829 statistical significance at a level of α=0.05. Data analyzed with the contrasts EDU0 vs. EDU800 (a) and EDU0 vs. 
